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(54) MANUFACTURE OF SEMICONDUCTOR INERTIA SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost 
semiconductor inertia sensor which requires no laser 
processing, is fit for high volume production, has a low 
parasitic capacitance, high sensitivity, high accuracy and 
excellent dimensional accuracy. 
SOLUTION: A first silicon wafer 21 is bonded to a 
second silicon wafer 22. The second silicon wafer 22 has 
a higher etching speed than that of the first silicon wafer 
21 to a predetermined etchant. The first silicon wafer is 
ground to a predetermined thickness, thereby forming a 
single crystal silicon layer 24. After the single crystal 
silicon layer 24 is bonded to a glass substrate 10, the 
second silicon wafer is etched and removed. The 
remaining single crystal silicon layer is selectively etched 
and removed, whereby a semiconductor inertia sensor 
30 having a pair of fixed electrodes 27, 28 of the single 
crystal silicon and bonded to the glass substrate and a 
movable electrode 26 of the single crystal silicon held 
between. the fixed electrodes and floating over the glass 
substrate. 
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utt^ssifti^soasK^&^s^aisgi 2£ 

[0029] si fkffitemom&smiimmzTi 

IV (111) MOS 1 •> U a >i>i-/\ 2 1 flD^I 
ICCCDSS1 ->y 3>5i-;\2 1 «ty>fo»fS<DX->5 i 1' 
> HCBgUTXyf^^j&gcp^tN (i 1 0) ^ficom 
2 ->y a>C7 X -/\2 2«UU«43«T8tH#2 3 
fifcLfcSh ^1 •>Ua>'5i-A2 1 £>8aj®£f?rS<D 
J3S ICWBJBfB LTm-> y a >m 2 4 



;*u-e«m* 2 3 6jmsa*> y a >g 2 4 «t«tt«a i 

2lC«lfij-r««fc5lC^5^S«1 0(C(iS*6f*. * 
<D&, S61 HJSJKBSilsieilCbTKOH^t'cDX^^-V 
>HCj:y*2«>y =J>£x-/\2 2«:X<y5 L >^* 

U C*l|Cj:yBttUfcJ|ttga.>ij3>«2 4©«BIC 
*/t**U >^fC«ty A 112 5*«tfU A**-x> 

*->^*fTlV S&ICA I 12 5*»*-r*. C+HC«t 
*J 'J =1 >J1 2 4 *«HR«l;i-y5 L >^S 

£-**<Z>HSStI 2 7, 2 8 <h-*t<0@5£1gg 27, 2 

8 iztk&tifr-omtanm i 2<D±*iz : #m-tzm&ii.-> 
y 3 >A>e>&-5 Bji&msi 2 6 t^/sKs+ifc^jewitt 

[0 0 3 0] S 7 14^ 4 H«6JBIl©¥»#«te-ti >+>• 6 

t. f*s 1 mmmm<D*m&m&-t> j * 3 0 t^ttic # 

0±(CH*$tl/t@^Sgi2 7&tf 2 8 COW 

ic pjmmm 2 6 «-wr tg 1 mmmmo-k >v3ot 
©ffia^ti. ^xifii oiccaan i#&<. pram 

®2 6*i@^«S2 7»y:2 8£VB<Bf$Lt<ftrti:Z\ 
Zizfoz. *S$hW&2 6 i)m^MM2 T&.U2 8 iys 
I'^/tiS, pJl&m<i2 6 <h¥ti^^7^.Stg1 0<t©r^(c 
^•V^^JfJfiUStl-So 0 7TI*^bTOfcl,\;&*. -Jf} 
©i^SS2 7StA2 8 <P-ett^*l©®ffi<Da&7i-(i5IiS 
alg2 6£|5)Dll$**t--So C<D-fe>-y-6 0<0«)f^S 
^••?-(Oft!!W«fi£lim 1 ^JS^co*SWS14-b>-y-3 0 

[0 0 31] ;^ic. *i?B^<om4||S6^<D^Wltt 

-b>-y-6 ootai^sic-puTjdi^-s. Ej7[c^r=fc5 
si ^ffiffj^oia^jstiBi^iciTts. (111) 
^■(iwi^i ->y 3>c?x-/n2 1 <oK-®icccoigi ->y 
3 >^ 1-^2 1 ^y^p^wx^^v^hicgioTx 

•>^>^3$)gODBt\ (110) 73&©|g2 ->y 

-A 2 2€My^1±T«S#2 3*JB*Lfca. $1 

->yn>ox-/N2 1 osai®$BfS(DJis(cwfflgTe 

UT¥^H->y ra >g 2 4 -S. 
[0 0 3 2] JjM£H-> ijq>f24 affiles/'? 

>^lC«tyA I 12 Sa*MO,7^-z> 

-<x.y?>i7*s : ^5). ctiicj;y#i3g->y a>S2 4 

<03fS©g|J^il</j:«„ A 1 12 5 a£&£bfc&. 
COitfcSISAfJBfiStStlfcSJItt 2 3 «J zi >g 

2 4/if^Ifii 0(c*tia]-r««t5icyj^^sffii o 

mi nj6ag«£PisncKOH 

«:<!f(OXy^^>|>fcj;ym2->yn>Ox-/\22S 

x v j- u . zl ft ic j; u ma b n -> y n > 

12 4 ©SffllC^/<y^ y >^lc<t y A H25b^)B 
fiRU. A^-x>^Ufc^, S F6^^IC«fc-5(£ST05 
«*itK5«f Xyy^^frlV ffi&lCA I K2 5 b$ 



(6) 



1 0- 1 9 0 0 0 7 



&£-r-5. cnic «fc y *ts a ^-> y s >ji 2 4 ic 

X^^^^^^c^ tf^gjgl 0±ICjg^U£:iJMS 

S->'Ja>d^/j:^)->Ptcr)@SS@2 7, 2 8<h— *t© 
HSmffi 2 7, 2 8 iC&giftj&vstf^Xgffi 1 0 <D±f5 
iz&Wj-fzm&ikisV 3 >^e.^:-5oIi!iS6i 2 6 ttfim 

[0 0 3 3] (3 8 lift 5 HSSJBfig»^iS(t;«14-b 7 

0£jjtf. c©*ss«;tStt-k>t»-7 o liinag-t >-yr- 

&oT. S 2 HJ6ff5S§ro^(*1S1S-t >-y- 4 0i:|5)fi| 
IC. tf^gffil 0±lc@§$tlfe«i{*2 9CDPdHCoTi& 
®@2 6£*Tf-5«, Sg2HaB}Bgg©-b>-y-4 0<hCD*@ig 
^li, OlCHgpi 1#;3:<, pJi!i^gi2 6 

t^tBSffil 2©^H-J?$##tt2 9 J:yt>SK«i:S,fc 
3IC pI»B®2 6«t»<Jgfi£$tlfc<l:C5IC&S. C 

o.tptc^t-'Sc.tic.to pr»ms2 6 i^aime i 

2 <t<Z>PdHc¥-f 2/>WffSfi£;**l-5„ CCD-b>-y- 7 OCDifi 
fERtf-£©ft!!CDt8fiX(;}:ft 2 ^8£^CD*«Wfii4-fe >1f 
4 Oi|5|i;T«.«. 

[0 0 3 4] ;*ic. *&wv>m 5 Hi6^c0¥^t«tt 

-t»>-y-7 ook^jsjcointm^-s. S8ic^-rj;p 

IC, ft2&feffi®<t|l^|cLT5fc-f#7*gtSl o±lc 
Au, Pt, Cut£i£frP>Mtftlfi:&m<Dmmfr*>t}:Z 

iS<hl^l«lc?Tt^, (111) #&cDfti ->ij a >H, x _ 
/N2 1 ©tfSSlcccDftl ->'J 3>"5i-/\2 1 <fcU t>Rff 

soxy?ir>hiciguTx^^>^jie©i^(,\ d ! 

0) ^{4<D^2 ->yn>^x-/\2 2$:iAU^t>-y-T» 
Jftt2 3£7Bfi£Ufc&. ft 1 v'Ja>-j7i-/\2 1 
ft®£fi/TS©J*$ fcBFMflFftUTi|li£fl-> y a >Ji 2 4 

[0 0 3 5] *t^S4HJSJf?SWK^;Si|il«6lC?T 
SMSHv 'J 3 >J1 2 4aSIC^./t-y^y >^|?|CJ; 
'J A I 12 5 a£JB/£U A^-x^Lfc^ s F6 
#XIC <fc •5i£;a-C©gg©S^tt K 5 -f X y ^ >$f£?7 
5. cniCJ:y^g->ij 3>jf2 4OBf^05gp^X»<SI 
All2 5a*K!iLfei > COD^aJ^fiSc 
£ftfc«ltt 2 3 |J3>I2 4 *w^^.s« 

1 ooMlii 2ic>ttia]-r^<fc5>ic^7XSlgi otc 

-?-©&. mi nfommtmrnizKOHta 
<t*©x > h ic i y ^ 2 -> y □ 1 -/\ 2 2 $x 
yy-J^RSU cft(cj:(JSttL&J|i£A<>y u>g 

2 4(DmmzX/ty*iJ>tnzJ:V A H25 b£JEfi& 

1^ ^-=>^ufc*. s Fe^^iCcfc^eaTODS 

£&H?«fXy?>6r«irlV &&ICA I 12 5 b^i 

3rf ctucck y mmm* U3>i2 4 *<s«wicx 
v9->imttz*.* fl5xigi o±ici£^ufcimsii 
•>U3>*^M2 9«t»{*2 9 ic&sft^o&tfc 

««2 6 &#«j*3ftfc#**1«ts*>tf 7 0#»&ft 



[0 0 3 6] @9«S6 HS6^fig©¥3l(*tStt-b 8 

0 £^-f„ c©¥3J{*«!t-fe>-b-8 oiift^g-(r>-y-c 

ft 3 ftSSff2I^CD*3S<*tSte-te 5 0 <t 
IC. #5*gt51 0±rcBJt$ftfcBS©S2 7 sex 2 
8 ©WlC*X«Jt<0— »(0 Pllfi^g 2 6, 2 6 
•5. ft3^«Sfl5ffi©Hr>-b-5 0 tOtejt/Sli. #^*g 

tsi oiceaon i^<..pru«a2 6&«ktu*ai 2 

©^it»f£#@5£®12 7, 2 8 «ty <bM<ti:Z&z> 
IC. pJS(iS€I2 6#»<H5/dc£ft;t<!:C3lc;&S. Z\<D 
£.z>lzffii£-t *Ci:(C«fcy oit/j^2 6<t^ffi^8ii 2 
ironic** ft*. 0 9 Ti±*UT(,\/«cl\ 

A*. -*t<E>@S«1I2 7&OC2 8 

#iipji&®i2 6 4:Hi;jjac*«rr*. c©-t>-y-8 o 

©tftffc&tf -&<Dft!!©tJifi£l±ft 3 0USfl$fg<D¥g«;tIt4-fe 
>VS OiHDTfe-5. 

[0 0 3 7] ;*|C. ^fgiyjcOft 6 JUHgtt<D¥*{ttt1£ 
■fe>+»"8 OCDSiji^r&fcoivCSE^-S. @9lc^-r<tp 
IC ft2HJS)H«tlll«{Cjfr^7^Sffi1 0±(CA 
u, Pt, Cut£Hfrt>M(ttlft&m<DB&fr*>ti;Z>& 

asasi 2*?E«r*. ft 4 xmBftowftaa 

<tP^ICfrl.\. (1 1 1 ) ^&©ft1 ->"J=1>C; x -/n 

2 1 COttSlccoft 1 ->U u>^"x-A2 1 «ky«t>Sf^ 
COX^^-^^hlCiULTX-y^y^gWigflN (1 1 

o) ^©©ft2->y n>C7 X -/\2 2^flAy^t)-a-x« 

Bf*2 3^?f$fi£Ufc^. ftl ->y 3>C7 X -/V2 1 (DS 
tbffi«:mScD)l$lCW»JW»bT^ a a B i/ ijavi 2 4 

[0 0 3 8] *U-Cft4Hi6SJBSi(Dl!!ii^i|5imiCft 

iv m^S->y 3>i2 4a®ic^./t>y^ y y>?m\z& 

y A I K2 5 a$:}f$fi)cL. A^-->^Ufe^. S F6 
X 7, IC <fc -SlSSTODggtDg^te K ^ ^ x «/ ^ >^$:?7 

po ctiic^y^jssv'J 3>Jl2 4©ms©g|i^-A^as 

</<C-5. AII25 a^^L/iffe. C(DiSP5|g|JA<)Kfi)c 
^+I7t«)l<*2 3$r^ll->ya>B2 4#^f^^St5 

1 OCD&tiiStll 2lC*t|Sir-Sctp|C*'7^««1 OIC 
MStt**-«. iSUHBtt^RttlCKOHft 
£©X.>^^ > hlC J; y ft 2 -> y 3 >^ X -A 2 2 

•y^V^^U. cnic^ysajLfc^Hvyn^B 

2 4(0^®|CXA^^«J >^(C e fcy A 112 5 b«l 
^« ^-x>^Lfc». S F6^XICct-5iSST©S 
SttK7-flyf>^mv S^ICA I 12 5 b&m 
^"TS. ctilCJ:UJMM^U 3>f2 4#iM«?fl*jlcx 

$ ft. ^7XS«il 0±ICS^Ufc*^ll 

->y 3>^e^«-»t<7)asii@2 7, 2 8i-M©B 

SStl2 7. 2 8 IC^S ft^O^aJSSl 1 2©±75-|C>? 
i&-r5^l|->U3>^e)«:-5pIi|)«S2 6i»<JgfiK$ 
ft^^«tt-tr>-y-8 o^?,ft«. 

[0 0 3 9] 

[HW©Sftm] fit±a5'</5:«fc5lC. S£3fc(OU— tfSQXlC 
J:-5^SStt«14-lr>-y-(0i!!;S<hS^y. *%W(cj;ft|f 



(7) 



ft&lW-l 0-1 9 0 0 0 7 



[0 0 4 0] pIKSffi, S£®®Xli#{*fc<h*£<SfiE-ir 

s*JSJI-> y a >SaH-7*fcJ»S£Wr-5fB 2 -> y =i > 
46. S£3fc<D«fc5>£:&!iytt£ (sticking) JEg&££i;t\ 

[0 0 4 1 J *fcS«*v<J=l>St5T/«E<. ^7X1 
[0 0 4 2] MlCly5 ! -^hyyji«ttffli*riC?r»* 

Br»se, »*xtt@s««i*«fiK-r*mes->y 

[H 1 ] ' ■ 2 CD A - AJSEaiCffla-r**f6W0DSB I n 

[s 2 ] *fgfEcoSfs 1 jysjf2«t©¥»#titi-t >v-<d^ 

MSttftB. 

[0 3 ] *%yicog 2 $ffij£|gcD¥ wttttt-fe >-?cd* 



MtttJUB. 

[0 4] S3CDB-B^SgP(c«^-r**»MC0SB2H 

0. 

[0 5] 06COC-CjaSSSIC«^t--5*«W<DS3SI 

0. •• 
[0 6] *»M6DS|3||j6JBi!ico*3|{*ti!tt-b>-y-©^. 
Sg$4£0. 

[0 7] *^W0Dm4H«6?f5^(D*»ft:tS14-fe>-yS^ 

■*©«axs*ji*rBrHH. 

[0 8] *gWCQft5*mBc9¥i**Mi£iz>tf;&tf 

[0 9] **w©sg6Hj6jBi|gco¥Si*«tt-fe>-y-atx 
■e-coi!(jtx84^-r®i®0. 

[??^©&IB] 
1 0 #5*5*5 

1 2 &ajmti 

2 1 ^1 -/Ua^i-A 
2 2 l2S*U3>9i-A 
2 3 JIH # 

2 4 JHtSA*>>j3>J| 

2 6 oJitim^ 

2 7, 2 8 — «<DHS«81 

3 0, 4 0, 5 0, 6 0, 7 0, 8 0 ¥85f*«tt-tr > 

■y- 



[0 2] 



[0 3] 



(8) 



0- 1 9 0 0 0 7 



[Hi 1 



[04] 



23. 




10 tf?A&& 

21 *1S/Ij3>«>x-A 

22 »2^»j3'yi>x-A 
23 

24 *»fli/'j3>JB 
28 

27.28 -»©E3e«« 
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23^ 



[05] 



^Nj— 22 
24 




12^ 



-24 
-11 
-10 



25 



25 



10 

12 

21 311 $>!Ja>i>x— '\ 

22 *2^»j3>^x~/> 
23 

24 *tefli/"j3>I 

26 »r»ttft 

27. 28 -^OSK«a 

50 ¥#frtttt*>^ 



SO 27 
12 



25a 
23 



[0 7] 



—21 



2b a 



-24 



NT— 22 
T23--25a 

22 



I 



-10 



v\\\v\\\'A 



24 
J—10 



io itz>*&® I ^ 

22 *2'/'J3V-)x-a s/! u, s. v . U 

23 mmw ^SSSSSsN^^ 

24 m»n.5/»/a>jB k-VVWv 

28 nJ»«S I 26 



4^-24 
10 



27.28 -#©s£«« -ge. rX, , — y — , 

60 "3* ' r LQ-28 



(9) 



$#^¥1 0-1 9 0 0 0 7 



[06] 




[09] 




www 



^10 



— 22 
24 



25a 
23 



25a 




10 #5XS*£ 

12 ttfflSSft 

22 »2'>'J3V)x-a 

23 «E# 

28 njftig* 

70 ¥*{*1Btt-tr:/1>- 



25b I 25b 





10 ifvX&WL 

12 

21 *li/ljD>») A -A 

22 $2J/"Ja>^ x -A 

23 «fi<* 

24 Wa^5/y3>JBf 
26 Pll&«ft — 
27. 28 -*f<DS5E«* Jfi. 27 
80 




